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Figure 1 schematically illustrates a conventional pin- shaped 
cathode, figure 2 is a representation of an embodiment, 
5 figures 3 and 4 illustrate a method of manufacturing the 
composite cathode for an arrangement according to figure 2, 
and figures 5 to 7 show composite cathodes of different types. 

A pin- shaped cathode body carries reference numeral 20 in 

10 figure 2. The cathode body consists of two portions 21 and 22 

which are integrally fixed to each other. The first pin-shaped 
portion 21 forms the larger portion of the cathode body 20 and 
is formed of a metal having a high melting temperature and a 
low vapor pressure, such as tungsten. The second portion 22 is 
15 formed of an electrically conductive material having a lower 
melting temperature, a higher vapor pressure and a higher 
electron emission property, such as tantalum. This second 
portion 22 is disposed at one end of the first portion and 
provides the electron emitting surface 23. The other end of 

20 the pin- shaped metal portion is fixed to a metal plate 25 by 

an insulating piece 24 formed of ceramics . 

Two mounting pins 26 and 27 made of metal are fixed to the 

metal plate 25 by insulating pieces 28 and 29 made of 

25 ceramics. The pin- shaped metal portion 21 is surrounded by a 
heating coil 3 0 having a first end soldered or welded to the 

mounting pin 26, and a second end soldered or welded to the 

mounting pin 27. 
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A first hollow cylinder 31 made of metal is disposed with a 
distance about coil 30 and fixed to mounting pin 26 by a 
tab 32. A second hollow cylinder 33 made of metal and having a 
larger diameter surrounds hollow cylinder 31 and is fixed to 
5 the other mounting 27 by a tab 34. 

The function of the illustrated arrangement is as follows: the 
coil 30 is heated by a current flowing there- through to a high 
temperature such that the coil emits electrons impinging on 
10 the pin- shaped cathode body 20 since the latter has a positive 
electric potential with respect to the coil . The metal portion 
21 is bombarded with electrons and heated thereby to a 
relatively high temperature. The heat is conducted to the pin 
portion 22 such that the pin portion 22 emits electrons. Since 
15 the portion 22 is made of a material having a higher electron 
emitting property than the metal portion 23, there is no need 
to heat the metal portion 2 3 to such a high temperature as in 
the conventional situation where the whole cathode body is 
made of a material having a low electron emitting property. On 
20 the other hand, the metal portion 21 disposed in the 
bombarding zone has a higher melting temperature and a lower 
vapor pressure as the emitting portion 22, such that the metal 
portion 21 is better able to withstand the heat conditions as 
compared to a cathode body made of the material having the 
25 high electron emission property. The lifetime of the 
illustrated composite cathode body 20 is substantially higher 
than the lifetime of a cathode body made of only the one or 
the other material, under the provision that the emission 
power at the free end of the cathode body is the same. 
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